This study aims to determine the inductive learning model assisted e-mind map in optimizing creative thinking skills students. This study uses a quasi-experimental design of one group pretest post-test design. This study involved 33 students of class XI Science 1 from SMA Negeri 6 Yogyakarta. The inductive model assisted by e-mind map consists of several stages of syntax namely, 1) data collection and presentation, 2) data testing and calculation, 3) classification, 4) formulation and testing of hypotheses, and 5) application. Learning tools are arranged based on an inductive learning model assisted by e-mind map to determine the effect on students' creative thinking skills. The indicators of creative thinking skills consist of fluency, flexibility, originality, and elaboration. Before being given treatment, the research class was given a pretest to find out the students' initial abilities. Then the class was given treatment using an inductive model with a mind map assisted and then given a post-test. The results showed that there was an increase in the mean value of creative thinking skills. Before treatment (pretest), the average value of students' creative thinking skills in class XI IPA 1 was 72.73 while (post-test) was 93.18 after using inductive learning model assisted by e-Mind Map. The N-gain test results show a value of 0.75 so that it shows creative thinking skills in the high category. The results show students' creative thinking skills can be optimized by using an inductive learning model assisted by e-mind maps.
Introduction
Education is an important key in the development of human quality. Addiin, et al. stated that education as one of the levels of quality of human resources is in line with the formulation of educational goals [1] . National education in accordance with Permendikbud RI No. 20 has a function as a developer of "ability and form the insight of a dignified nation in the framework of educating the life of the nation" [2] . The purpose of education is fully realized and quality, so a curriculum is needed. The curriculum is a set of plans and setting goals, content and learning materials to the method used as a reference for the implementation of learning [2] . The current curriculum in Indonesia is the K-13 curriculum. K-13 is designed for student-centered learning. Physics as learning in class is an effort to teach physics, namely theories, principles, concepts, laws and equations of physics. Physics learning can use several strategies, approaches, models or methods of learning that are effective and efficient [3] . Physics learning needs to be a careful concern with the aim of preparing students to face globalization of the 21st century today [4] . In its implementation, physics learning is expected not to directly burden students with complicated calculation tasks, but the guidance to be able to interpret the data then translates in the form of mathematical equations or thought charts [2] . In its implementation, physics learning is expected not to directly burden students with complicated calculation tasks, but the guidance to be able to interpret the data then translates in the form of mathematical equations or thought charts [2] . All physics learning activities are still expected to aim at achieving the physics learning objectives found in basic competencies. Learning constraints in SMA Negeri 6 Yogyakarta were found in the results of the pre-study. One of them is the observation that students have creative thinking skills that are still relatively low. Learners are only limited to the teacher's explanation and formula recapitulation. Students also show the difficulty of solving physical problems related to everyday life. Based on the results of teacher interviews also showed that the teacher had not found the right strategy to optimize students' creative thinking skills. Physical learning taught to students is expected to be in accordance with the characteristics and standards of the learning process in accordance with the K-13. The characteristics of physics learning as part of natural science are not only limited to the way of working, thinking, and seeing [5] . Physics learning to be a part of science is considered as "a way of knowing" where a process that includes attitudes / actions, habits of thinking, curiosity and procedures related to forming students' understanding [6] . Learning physics is not just memorizing the theory or formula in it, but it is a process of discovery by students. Learning models have an important role in achieving high-quality learning. One learning model is an inductive learning model. An inductive learning model which is the result of Hilda Taba's findings has the advantage of being able to improve concept development, thought processes, analytical skills, and the freedom of learning content used. Inductive teaching and learning is like an umbrella that houses several methods of learning physics [7] . Inductive learning method is known have some forms include inquiry learning model, case-based teaching and discovery learning [7] . Inductive discussion and problem solving can be expressed as a form of inductive learning [8] . The link between active learning and inductive learning can also be found with students becoming more responsible for their understanding. Active learning has 2 basic foundations. The foundation of active learning is the existence of individual control over their learning and is based on constructivist theory [9] . Inductive learning is considered capable of facilitate individuals to experiment and explore and end conclusions in the form of rules or principles. Inductive learning model is identical to the process of direct observation of various natural phenomena to look for laws of order. The inductive learning model consists of activities including information processing, concept formation, data interpretation, and the application of physical principles [10, 4] . Inductive learning models are oriented towards understanding, learning independently and opposing methods of memorizing like physicists and technicians [7] . Another advantage of the inductive learning model is problem solving [11] , student-centered [11] , and able to create learning interest [12] . In addition, this model can increase the level of understanding of concepts (Joyce, 1986), can be applied to various types of physics material [4] , and can also increase the expert's critical and creative thinking [9] . The inductive model syntax is described in Table 1 below. Collecting data uses a set of data from the substantive domain that is shown for academic purposes. The spheres / fields of field are quite diverse and arbitrary for a field.
Test and Calculation of Data
Testing data carefully, whether the data is in the form of skirt music, or poetry or philosophy (for example), the data needs to be labeled so that we can identify it when we move the data. Suppose skirt music has a different number or color label.
Step Syntax Student Activities 3.
Classify Data Making students really productive, we usually classify data.
4.
Formulation and testing Developing hypotheses based on existing theories or correct Application Applying generalizations testing hypotheses on data or other data as well as to measure creative thinking skills (application of understanding). At the same time solve problem problems to know creative thinking skills and learners.
The hypothesize that inductive learning model assisted by E-Mind Map can optimize creative thinking skills. The ability that is important to be owned by students like scientists is creative thinking skills. Mukin in [3] explains that creative thinking skills are seen as activities to get new things when solving problems. Creative thinking skills are one of several components of a high-level thinking process that produces new and different ideas [3] . Criteria for creative thinking skills consist of bag of fluency, flexibility, originality, and elaboration while developing ideas or ideas [10, 7, 6] . The indicators of creative thinking skills are listed in Table 2 . One way to provide scaffolding in physics learning is the right media. The media is an electronic mindmap (e-mindmap) that can be arranged using a laptop without the need to be compiled manually. E-mindmap is expected to make students better understand the concept of physics and be able to solve problems properly. Based on these descriptions, this study aims to determine the effect of inductive learning models in optimizing students' creative thinking skills. The rest of this paper is organized as follow: Section 2 describes the proposed research method. Section 3 presents the obtained results and following by discussion. Finally Section 4 concludes this work.
Research Method
This study used an experimental design with the design of one group pretest post-test. The subjects of this study were students of class XI in SMA Negeri 6 Yogyakarta academic year 2017/2018 consisting of 33 students. The research was carried out by providing care in the form of an inductive learning model assisted by e-mindmap in a research class. The appearance of this research design is opened in Table 3 . This research is specifically to determine the use of inductive learning models assisted by e-mindmap to optimize students' creative thinking skills. As for some devices prepared to carry out research. Includes learning tools such as syllabus, RPP (Learning Implementation Plan), LKPD, and test of creative thinking skills. Before being used in learning, the entire device is validated by an expert validator. The syllabus of physics learning on the material of optical devices using an inductive learning model is shown in Figure 1 . The optical syllabus is prepared with reference to K-13. The syllabus consists of core competencies, basic competencies, subject matter, learning activities, time allocation and assessment systems. The design of the syllabus takes into account the syntax of the inductive learning model and the use of Emindmap. The explanation of learning activities using an inductive learning model and E-mindmap is found in learning implementation plan (lesson plan). The part of learning implementation plan is shown in Figure 2 . Physics learning on the material of optical devices using handouts. This handout is arranged in full color so it attracts students to learn it. As for the display of the handout can be seen in Figure 3 . This handout is used to add information that students need to determine conclusions. Handouts are arranged as interesting as possible to eliminate students' saturation. Before being given a treatment, students are given a pretest question to find out the initial abilities related to physics material. The treatment is carried out using a device that has been developed and validated. The e-mindmap assignment is given to the LKPD that is distributed during learning. The last stage after learning, students were given post-test questions to determine the effectiveness of inductive learning models assisted by e-mindmap in optimizing creative thinking skills. As for the previously validated creative thinking skills that are used are multiple choice questions. Validity analysis of test questions by material experts. Validators of test questions for material experts give a score for each item with very appropriate answers (4), according to (3), quite appropriate (2), inappropriate (1), and not suitable (0) (see Table 4 ), then add the total score for each validator and look for average validity with the following formula.
Description: VR: average validity
: average score of each validator n: many validators The multiple choice questions with validity reached 3.75. So that the question criteria are very valid to be used to measure students' creative thinking skills. One example of the results of validating the test of creative thinking skills is shown in Figure 4 . After the research data is obtained then data processing is done on students' creative thinking skills.
Data is processed to be tested for normality, statistical tests, and n-gain tests to see differences before and after physics learning.
Result and Discussion
Evaluation is carried out before (pretest) and after learning (post-test). The questions used to measure previous thinking skills were also validated by expert validators, namely 2 UNY postgraduate lecturers. The critical thinking questions that are prepared are multiple choice questions with the number of questions, namely 4 questions. Based on the results of validation, the results obtained 3.75 valid by 2 expert validators. Thus, the questions are declared valid to measure creative thinking skills in optical instrument material. The results of the average value from the evaluation of creative thinking skills before (pretest) and after (post-test) are shown in Figure 5 as follows.. Figure 5 shows that the average value of the results of evaluating creative thinking skills before and after learning using an inductive model assisted by e-Mind Map increases. The mean value of creative thinking skills test show the result before learning innovation (pretest) was 72,73 and after (post-test) was 93,18 from maximum scores is 100. The mean calculation shows that there are differences before and after. This score shows that student's creative thinking skills are increased after using the inductive learning assisted by an e-Mind Map. Furthermore information to know statistically, statistical tests are used. The normality test is used to determine whether the data from the pretest and post-test differences in creative thinking skills have been normally distributed. If the data is normally distributed, parametric statistical tests can be carried out. Conversely, if the result of the normality test is known that the data is not normally distributed, then a non-parametric test is needed. The normality test hypothesis is as follows.
Ho: data on creative thinking skills is normally distributed, Hi: data on creative thinking skills is not normally distributed. The decision making as follows: The results of the significance value in the Kolmogrov-Smirnov and Shapiro-Wilk tests showed the sig value. equal to 0.000. So that the p-value is < 0.05 or Ho is rejected, accepted Hi. Thus, it is known that the results of the normality test, data on creative thinking skills is data not normally distributed. Therefore, non-parametric analysis is needed on statistical tests In non-parametric analysis, the test hypothesis is determined as Figure 6 below. As for the hypothesis testing of non-parametric data as follows.
Ho: there is no optimization of creative thinking skills by using an inductive model assisted by e-Mind map. Hi: there is an optimization of creative thinking skills using an inductive model assisted by e-Mind map. The statistical tests used to measure creative thinking skills are non-parametric tests. This is because the questions used are multiple choice questions with the data generated is nominal data. In addition, due to the small number of respondents. So the data generated is not normally distributed. Therefore, to measure creative thinking skills non-parametric analysis is used. Based on the results of Wilcoxon's analysis obtained the value of Z is -4.396 and the p value is 0.000. The value of Z is known to be less than the critical limit of 0.05 so the hypothesis Hi is accepted so that there is there is an optimization of creative thinking skills using an inductive model assisted by e-Mind map. Furthermore, to measure the category of value differences between pretest and post-test, an N-gain test is performed. The N-gain measurement uses the Hake formula [13] [14] as follows.
Furthermore, the N-gain value is included in the category of change in N-gain score, which is listed in Table 5 . Table 5 . N-Gain Score Acquisition Category Limitation Category g > 0, 7 High 0,3 < g < 0,7
Medium g < 0, 3 Low The results of N-gain calculation of creative thinking skills are shown in Figure 8 as follows. The N-gain in creative thinking skills is equal to 0.75. Based on the results of the N-gain value, it is known that N-gain creative thinking skills are in the high category. Thus the inductive learning model assisted by e-Mindmap can effectively optimize students' creative thinking skills. It is known that Ngain in creative thinking skills is equal to 0.75. Based on the results of the N-gain value, it is known that N-gain creative thinking skills are in the high category. Thus the inductive learning model assisted by e-Mindmap can effectively optimize students' creative thinking skills. The skill aspects of creative thinking are increased in learning activities using an inductive model assisted by e-Mindmap. Creative thinking skills include being able to express various questions smoothly. This is proven by actively asking students questions to the teacher regarding the material of optical equipment. This shows an indicator of creative thinking skills namely fluency has been achieved with this learning innovation. In addition, students are also able to show various ideas in making tamplate from their mind maps. This can be seen from the varying mind map results shown in Figures 9 and 10 below. In addition, indicators of creative thinking skills are also seen when students express the purpose of their discussion in the e-Mind map. Some students write down all the reasons for a long time, while the students briefly explain. The thing is the authenticity of the mindset of students in solving problems like the case listed. While for flexibility, it also appears when students reveal the answers to the discussion of LKPD 1 & LKPD 2. Participants are not able to generate questions by raising the formulation of problems in LKPD. In addition, students also managed to look at cases of eye defects with various points of view based on available information. So that students actively discuss with group friends to get definite results in solving cases. In addition, indicators of Elaboration ability of students appear by using this e-Mind Map-assisted inductive model. This is proven by the students being able to solve post-test problems well. The increase in pretest and post-test mean scores also shows that there are positive differences between pre-treatment and after. Based on the results of statistical tests and N-gain shows a high category, the inductive model assisted by e-Mind map is able to optimize creative thinking skills and is very good to be applied in physics learning.
Conclusion
This study has determined the inductive learning model assisted e-mind map in optimizing creative thinking skills students. Physical learning using inductive assisted e-Mind Map influences changes in creative thinking skills with sig values. (2-tailed) of 0.000 <α = 5%, then reject Ho. The P-value shows that the values before and after learning use an inductive model assisted by e-Mind Map significantly different at the level of 5%. It is also known that N-gain in creative thinking skills is equal to 0.75. Based on the results of the N-gain value, it is known that N-gain creative thinking skills are in the high category. Thus this study proves that optimizing creative thinking skills can be done using an inductive learning model assisted by e-mind maps.
